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(54) POSITIVE CHARGE TONER AND DEVELOPER COMPOSITION 

(57)Abstract: 

PURPOSE: To keep the quantity of electric charges on a toner and the resistance of a carrier constant over 
a long period of time and to maintain high image quality by adding fine silica particles having a specified 
average particle diameter and a specified particle size distribution to the surface of the toner. 
CONSTITUTION: Fine silica particles having 30-1 OOnm number average particle diameter of primary particles 
and a particle size distribution in which particles each having <20nm particle diameter account for <20% are 
stuck to the surface of a positive charge type toner contg. at least a bonding resin and a colorant by 0.1-3.0 
pts.wt. per 100 pts.wt. of the toner. The silica particles have been made hydrophobic by surface treatment. 
The quantity of electric charges on the toner and the resistance of a carrier are kept constant over a long 
period of time and high image quality is maintained because the cleanability of the toner on the surface of a 
photoreceptor is improved. When the bonding resin and the carrier are properly selected, low-temp, fixability 
and environmental stability are improved and service life is prolonged. 
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J?7 5y, *yy 1/^7 5^ hyifi/yrh7; 

y^rotfyr^y, 6-7?;*7'uyi > e-a/p 

7^^^^©7 5y*^V»S, 7°n/V-/WT^y 30 

[0047] *3gwtc*3v>xfi, iiis^^afiit#»fi 

r^y/t*, y^y-y^g?, ->h73y|, 
ns. rnb®5*>, r^y/nfe, si/yy- 40 

Ail, ~20fil%, »£L<«o. 

5 ~iofi*%T-S>5„ 

[0048] m±wjgft^y-7-Srfflv^r#yx^7 1 ^ 
wig, 7Ky^xr^75 Kami, fcsv^yr? k» 

5Jwtt N SlS^^tHX^Lfc^y^^r^feSV^i* 0 
!)i^r/V7; K, fc3Wi#y7 5 K©Jg^y-7- 
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7vWfc5VMi#yx*7vU7 5 K*>5VMi#y75 K* 

[0 0 4 9] rroi5*M®*?£(cJ; , 9, ±fE©*nf# 
tf*ifc«S£ttHi t * ^ y • 7 ^ y # t-^ 

^^«fll t © 7V y h'frb ft 5 *S*ttfJI 5:W5 T . 

r©n£, ±iE©«ia^ttt]itif=/i/^«fffitro 
?l£W£fi, iHfi-g-WJil^ i o~9 ofi*%-etr=/i^ 
«Mi#9 0~l 0S*%-e&5ro#&£U\, n 
hfimm^lt. ftW9 5~16 0t, #7*^ 

*he y * o*&mm *> 5 v msm «t*©ns 

[0 0 5 0] ft*J, #»9!II*5^T\ -*©SSSKT' 

£|p]±£tf 5 1 fc ^ rT« fc 45. #t t'^/w^OTIgp^ 
llol^Tli. 1, OOOWTT-fcH 

M11, ooo£tTti-5Ktt, msfflttmzmt 
tz<o, mmftmrnzm^z tiztvmmzmi&xz 

[0 0 5 1 ] h-t-tt, K±©± 54»*ttlll 

Sr^i-sas, SIOH3I, »II©«*©v^JiH*5V^ 

[0052] ffi«fiij»ajiLm ]E^m^■t-[cfflv^ 

0il*.f:f rpLZ-2 o o u , rpLZ 

-8 00 1J (£t±. EHfL^ (ft) ttS) ;fy7^ 

=.fr/?>mm#. n*.a tcoby blu prj 

(^^■^ httH) ; Wiak7>*-VMk£to. MZ.lt 
TTP-415J, TTP-4 04 0J {%±^mW 

%m . ^>hnyp-5ij (tyiyHtftt 

$D , TCOPY CHARGE PX VP435J (^^^ bttS) » ir 
f;H!)/f;i-7y^^A7'p; Kf ;*P7?yf 

IB, «x.« tafp-bj (tyiyhftfttS) . ^ 
Sr*»f5wi*-e#5. ffiKli, ttp-415] 

[0 0 5 3] 4fc±^f«ffl«i?PJi:®ffitt©^SW«ifflt 
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mm t prn-e*> 9 , #sstt©#SfwiM©«ffl-i£ 
±ffi*ttro#«*j«j<z)ffiffl *© i / 2 t -rn« 5 

timntmmizMLxo. i~8. om*%, wco. 2 
~5. 0 5 ©#&*u\ 

[0054] Mm\\tmz&v>m^tz\m&$:m&£ 

t5A-*>7'7 y ? , *-*>7'7 y * ©*E£ffll 
T*»«Lfc^7 7 MW-tf>7*7 y ?©<£ 5 

c. i. c. 1. y/K^b 

C. I. C. 

I. f^^^io-l6 4|iiW^5 1 
•y?\z\tc. 1. yMyH^?K4 9, c. I. V/v 
^H^?K12 8 4 c. I. Wyh^Kl3, 
C. I. t7^yhu?K48. 2, C. I. T-f*^ 
Kl l*#¥»f bfoZ,, f sT>KttC. I. V 
;V<yh7>-2 1, C. I. V;^yF7>-9 4, 20 
C. I. t°?V^h7>-15. 3^W?>il5o 
[0 0 5 5] ^ftb©*fe#Jfi, h7— 
0. 0 1-2 011%, Wl- 1 — 1 oi*%E£-f5© 

[0 0 5 6] *38WW3lt5 hi— fcttiHSWECT, 

->y ^^©^©iMi^m * y -=>^ttip]±sj 

7^?A, ftfclEft, 7"^«!\ *&, 4r>fK5, 30 

a, «H/<y7J^ $ 

[0 0 5 7] * y-=y^ttfi_h#ji LTIi, flgtei* 

£ «t y =» - y«fffi«fcK^ * £ Srffl \ ^ r t t 
5 0 ctL^Sftttf6]±ffldaJ;t5^y--y^tt^ii^ 
ft, h7— KftLO. oi~i. 0fift%roi5HT« 
t5:^»4U\ 40 

[0058] *m<Dhi— tra, ^Sfcjscrt-h 

o-7£tt*3ft5»^7-fey H4«r3fc#-f-5IWT-K 
S!SiJSrfflv^rtas-e#5„ r©8tM#JiLTf±, jgj£ 

3-/kx*t7K ->y ^yy^, 11116*7 on*-* 
[0 0 5 9] *«W©h-f-tl4, £Lh©ffiil£bWl 50 
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fc Jl v > 5 r. i: as x # , $ h finfe, 
[0060] ifwm hi— (om^&t lxh s urn 

S=-/-*vMii«i4fcii2«i©jfW*^-ejs»is« 
a-et5tf©ff(a[tti^i£¥ni«i4fcii2tti©jfffl* 

*s±«E"C*> t» . #Uii, #FS«9ftt8!KTK§!2tt}¥ 

msaittffiSTEMSijfafli, 7-^ • y- • 7^ 

[0 0 6 1 ] ^<D£oKLX®bft%Yi-~<D¥-$)ffik 

it. at¥^e^2 oumtkTxh*). ¥mm7^i 

¥^©fe^ST-fc5„ 

[0062] *m<v]E%m&hi—tt, mM©yy# 

»fe^m±©J:5(cLT#P>nfc Ht— ©Sffifctt* 

©/•-fc©«ia*fttLTi4, ^L^h-f-i^y^a 

«^*«t?»^fi^1-niifi < , ^gloS txx 9- h 

mmm hi—twm hi—fcm-tz-yvzmi* 
©as, mmtm^xh^\ mwtz>®m 
it w&mmo&s&mt hi— ^miz^^xmm 

[0 0 6 3] **M©S«»JiSafi!c*ii, «±© «t 5 4 h 
i—Z^^yrizmi^xtSihhfDXhho *%wiz 

$£#t5#?Ltt©^£ffim^S*tiL-t, ^©^S 

ii Sr 3 — r y -elftfll L fc t © as jf a m v 
[0064] =>Tmi&tttj£MmtLx\x mm 

bftsa^ ^btL©5%a^itfias2-4 g/cm 3 , ¥ 

^Sas 50~200^nu #H55~170^m©t 
0«SL<, S/c#fri^©H£j©^aU 0 AtmW±© 

[0 0 6 5] 4*S, fi^^irDTIl, SM^©*^© 

ft^j^HftSftiSffitFteOs (v^^^^it) a^c 



(9) 
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So 

[0066] yfmmm^mm^m-r^^-T^ > 

[0 0 6 7] M^H-liflltlf, Xfl/y7?!)/^ 
I, *°y^7vMtfftt> *!J75 Kffifll, ^*°*->« 10 

-v®m, ->y =>->r^y«g, hzwtyymm 

%<DmWtLXlX 7yft^^r^ F^7;^a 
f-uf, ^Jf t 7;^d 7o f uy* t'fflMi^S 

ft, 7yfbt~'^yT>-T h7 7;^n7p t°U>±tfi 20 

izti.7 ?>**.*#<D-ob Lxm^tzyy 

[0 0 6 8] imXh©7 y HOTtii, «MW#tt*fc 

i«jSis<©JW[-cjtoiai»t-5^i*-ct5. £ bi- 
te, w±©7y*«tmro^^tti&osai^^i-5S* 

&«£B*, B^tt*«-4i-5fcft^#yT$ K*IB4 30 

[0 0 6 9] n-TW^&iLTfi, W±0«fJI£ 
pi fvUfvU* 7F7tKP77Wi 

r<Z)^M(cmJK^r-ry7^rf«-r5^\ 
&5VM2r©#»l8£^y7Sffiic*7V-U «V 
tl 5 0-3 0 0tTMI!WflS$*5wi:fcJ:oTi»e>*i 

ito. 2-lOlil #l:o. 4~5Bft%as#4 



* [0 0 7 1 ] 

*9! £ $ <b t £ L < R E 1 5 # , *58 W ft r ft b © £K 
WfciBfc^RSSftSfcO^ttfcK 4*5, Ell 

i±. ll^£^J;o ^ ftR«-c•fflv^fcvy timi-omtft 
fi£^-fi><DXh2> 0 

[0 0 7 2] ttflggiftfl 1 
jUllt^Ptuy (2. 2) -2, 2-tfT. (4- 
t Kn*»>7x=/H 7°n/N°y74 0 g, /Ky^*i/^ 
=f-vy (2. 2) -2, 2-fc"7 (4-tFD^7i 
7oA>3 0 0 g, 7V7^/H-^f/M6 6 
g, >fyK7t=^i*3MS8 0g, 1, 2, 4- 
^*yhy*/U#y»hy n-7^/H 14gSra^ 

y 77. 3 [i Aix, fi£th ^7yvxism ficTS 

t-^^T:'^^T, fJ^2 l CCffffi, it2l0 
XMMz.xm- Loofi^tilftfc. 
[0 0 7 3] ^bftfctfy^T/MfJili, 112. 8 
KOHmg/g, 7R^Sft2 8. 0 KOHmg/g, flt^S 
7D-7^?-»ftS|13 8. 7 t CTfco7t 0 S^ffl 
ffi£*Mfflf]IS (1) t-f5. 
[0 0 7 4] ttJBSSftl 2 

t*-/l^Mtflg©**ftt LT, *^^665g, 2- 

LTi^ ^Wn-^iM K3 2 gSriHTn- MiAft 
5 0 ^y^*->7°czt°l/y (2. 2) -2, 2-bfT. 
(4-tFo^'>7i^) 7°P/<yi 444 g < 7-7 

/v84 0 g , ^yK7t^H*3^l4 7 gl 
7*/vg|3 7 8 g, l, 2, 4-' <y-ifyhy*/u#> 
Sl35g, RVityj-^m**^ K5 g £, #7 78! 

5 y y h/KD4P77^^(-A^ fi*fh 7x^7 

(t, ?y h^t-?-^2H#BmT, 16 0TO£ 

*ft2Wl£P^#J£ 1 B#r B ^^tT)iTLfc 0 1 6 Ot 
tftfiFLfc*4 2^R{I»^L N 2 3 0T;(c#fiLTSS 
£-frfc 0 ASTM E2 8-6 7l:i»Lf: 

[0 0 7 5] &feftfcffiil0#7**££fi£ (Tg) li 
t°-^l*-C62. St-efet), SM5I4 5. 5KOHrag 

/g^*ofc 0 mm&mwm (2) ti-s 0 

[0 0 7 6] HJ6«1 1 



[0070] ifwn(o^m\%mm<Dm^\t, w±«<t 

tM"5wi:tJ:9fi 1 5-i:a*-e#5. *+y 

7fc ft— t©^a*it (*-ry7/h7— ) i±, a 

19 0/1 0-9 8/2^ »SL<!J94/6~9 7/ 
3-C'fc5 0 * 

mm a) s 7 mm 

U-i$.vy~7vV ry-7J>3 3 orj (*+#y M±K) 7fi*a 

w&%mmmm\ f*>FpyN-0 7i»yxyHbfai) 2»*a 

I^Stt^*»»J TTP-4 1 5j («±-7«^ttS) lfilSC 

7 r 7 y y ns^ r s - z j ( b *»JlgttM) 3 
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wmmm^xmu vmmi i^©ttif 

i— 1 fcfcfc. 

[0 0 7 7] ftfc, r»*&Hh-f-£ffl^T\ -fttt 
^-K>|fc¥£l&&;iS4 0 nm-efc 0 , 7>0^ ©;&£#* I- 
*5lt5ft&2 0nmaT©W©»5%ffe5y^ 
^Kttt^ (B*TxnS?/l/tt», R-8 0 9, i**^ 
1p b p) ft©i5i-LT^ffi&aS:16i-^tliJ: 10 

[0 0 7 8] HJ£0!l 2 

utt^itsov^-c, ^y#»e^©ftffl-i£3. og* 
<be. og^3Et5£i^iiHJiffiii * 

[0 0 7 9] %1t9i 3 

^E*Mi^*3v>-r, etam (1) zmrnm (2) k 20 

[0 0 8 0] Jfcftfll 1 

Hffitii 1 ws^-c, i/ y *w&.**, -fts^f 

2 0 n mKTC»©iSi s 9 0 %T?ife5 > y 

(a*7in5?*ttR r- 9 7 2, mMmmsh) k 

fIt5TO«WU^il:fTi\ Jt«h-f-lSr 

[0 0 8 1 ] Jtt£0!l 2 30 

**«i^*sv^r, ->y*»Sf^ -ft&^fcW 

2 0nm«TOt : Fro»9 7%T?*>5S/y*«tt : f 
(H*7xn^ttM, R-9 7 4, |*ft»lfp) 
ilt5awil«lt»tri\ 2* 

[0 0 8 2] JtR0il3 

mtfllKisn-C, '>y*«tttT-«r, -fttt^wjKspiQ 

7 nmfi) >9 , a»0-t©tfcft£:fifc*5lt5ttffi2 
0 nmaTOSf©» 5 9 8%^fe§->y #«&&^ 40 

(a*7in^m R- 9 7 6, SMcfcByiiS.) (r 

[0 0 8 3] Jttfc#|4 

8S2 0n mfilT©^©*** 5 %Tffe 5 f y 

^ (H*7iD^{t|, R-8 0 9, Ifckfb&Sp 0 q) 

£ 3 . Ogi, -WSL? 1 6 n mTffc 
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9 0 %T'&5 v- y *»SC^ ( B o i//M± 

S, R- 9 7 2, IfcMt&3l n D n) £0. 3g^ffll^g 
iB«yi*fT5£il^H:**«lfclRl*l-tTV\ \mbi-~ 
4£#fc. 4*5, C©^W2a©->y*»i^coh- 
^^•e©*¥*&ttftH:, 3 0 n mffc 19 , SSM-fc 
ft£fiLS2 0 nm£lTOS?©gSli4 0%t&ofc„ 
[0 0 8 4] Jtgffl 5 

g*m easier, ->y*«*w-£, -fts^©*^ 

2 0 n maTO^©lS^ 9 8 %T?ib5 y J&ttfitf 
(B^TinWiS, RA-2 0 0H, 7;y->7> 

- 5 &#fc 0 

[0085] a-^+yrRfim 

?SlSSl6 0^m©X*y^iCopy Powd 
er CS 1 0 5- 1 7 5 (Ho g a n a s ABtt 
M) lOOOM^I^ 7yftt"=!Jfy-f 
tnifU^M [VT5 0 (^^yittt 
») , *l^/^8 0 : 2 0] 5 0l*gB*3.fctf:£# 

^rv'OTi [i^-mooi (=mitm) ) 20 

£*»fr 1000 mi®<D/ f-zuxf-zufr V 

i^T, ^mi4^77r^ 0 0 01 

oo°c, 3ommmL, =— y n sr»#t. 

[0 0 8 6] &*$| 1 

3-h**y7l£l0 0M;S&K*tU 
it^-Ulfttl/i h^- 3S*S|5£il-g-LTjEaj«gMft 
#J£Hg{L/c 0 rixb©»?J£OPC^h?*ftit¥ 
tt (»±tfny**a«, FX 1 0 7 5) ©ftit1$£ffl 

v\ ste^T$*tt^^m\ s&nafcst* (2 

5 0%RH) IIi3^T10 0JtiDny^7^ 

[oo87] ( 1 ) ^s*©w« : ftmmmmim^ 
tzmwit. y^-^y^mmi^mmxh^ , r©g 

■fi, 7777-^-^ nyrVf-JUU^i^ ho 
SEMpTIB) ©^Tyw^^^->^^«x.7tSiltt©iJ^ 

■fe/nc, a**^e>»!)WLfcgift*JSrw (g) m 

3. Og) Wife. *ir»3l?Li»e>, }»f+3y;yh/U 
/ttZ^tltjjX 9 0»MK5l*fTV\ b-f-©^^1r 
^t*»e>ISS8*Lfc D r©®§IH#}7>ib9 0»«©tftft 

©mE%v (*>h) ;;f3yf^t»tM 

§*^C (^F) C©h-7--©Jtm#Q/m 
liTS©to<*fc^lxSo 

Q/m UC/g) =CXV/m 
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ZZ\X\ mttW (g) *<D9.QM*KlS*1X&hi—<D 

mmxhstk mftsi*©^- ©s*&t ( g ) , m 
mwmmzD ( g ) afcs^, §woh-*— ©»« 

liT/oxioo (%) tssn, miiTa;©*i<*ft 

m (g) =WX (T/D) 
[0 0 8 8] (2) *\V7mKmm: (1) 

KI (C-meter Epping GmbHtt 

S) ©i?/MittS<Ofr**:7->?lccfr0&*, flfcft 
6 3 0 gauss, m%tW 6 3», PPJIE 1 2 
V, 1 0 00 0 pF«3yf>t-*fILT»t 

[oo89] o) m&mm-. wmm&m&mtf 

-<^SltigltRD-9 1 4 (ma c b e t h pro 
cess Measurementstt© 

OOlDp (0**felfctt») ICtD, *ftffl©*fttf) 

* 



#R!¥8-8 7 12 6 

20 

* [ o o 9 o ] ( 4 ) i&e&m ffi : ±aE©«^«roie* 

-7ia*RT«-C#5J:5H*3tU £*fig£i 2 0t 
-2 4 0ti: = yhn-/vu w^©ftig^t?as, * 

ffi^l 5mmX 7. 5mm©«MBL=f^H5 0 0 g©ff 
fifcfctf, £#ft£»LT)&Sf£;h,fciiitt©±*5a« 

£tMgM£U WT©£liicJ;5£*«S7 0%£ 

(%) = (ri-ofcft©«i*g/r-t-5t(r©«i« 
it) x i o o 

hi-~i-itmhi— 5©Ft- Co^t, Iflroftffi 

1 8 o < cwT»st?aa^5tf*-r5r t 

2 4 OTCfcJSPTfc^-fey h\m±L 
[0 0 9 1 ] ( 1 ) ~ ( 3 ) 1 [C 

[0 0 9 2] 





i/'jasttfc? 


UC/g) 


(log Q) 


B * 8 St 


as m n 


(nm) 


OSS 




m 


loo/jtttt 


m 


lOOZfftf* 


H— 1 


40 


22.4 


21.8 


8.63 


a 69 


1.38 


1.36 




hi— 2 


40 


20.7 


19.9 


8.58 


a 78 


1.41 


1.39 


lOO^ftSTSff 


b*— 3 


40 


22.6 


22,1 


8.60 


a 7i 


1.37 


1.35 


lOO^Bt^T&ff 


1 


16 


16.1 


13.4 


a 41 


10.58 


1.45 


0.82 






12 


15.0 


12.3 


a37 




1.48 


0.71 






7 


142 


10.3 


8.33 




1.50 


0.50 




JfiRh*— 4 


30 


17.1 


15.3 


a 59 


10.89 


1.40 


0.92 


sadist 




12 


23.0 


14.1 


a 7i 




1.36 


0.61 





[0093] 3kiK^T&m*hmhfrt££b^, mm 
■^y7ffifet(D±#, «3»^e>»^*i, iitt»«©fiTis 



[0 0 9 4] 
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[01] liii, ^*F!lfeJ;t/it^'T?fflv^c->y*$S 
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